Pyrus pyrifolia stylar S-RNase induces alterations in the actin cytoskeleton in self-pollen and tubes in vitro.
Pears (Pyrus pyrifolia L.) have an S-RNase-based gametophytic self-incompatibility system, and S-RNases have also been implicated in self-pollen or genetically identical pollen rejection. Tip growth of the pollen tube is dependent on a functioning actin cytoskeleton. In this study, configurations of the actin cytoskeleton in P. pyrifolia pollen and effects of stylar S-RNases on its dynamics were investigated by fluorescence and confocal microscopy. Results show that actin filaments in normal pollen grains exist in fusiform or circular structures. When the pollen germinates, actin filaments assembled around one of the germination pores, and then actin bundles oriented axially throughout the shank of the growing tube. There was a lack of actin filaments 5-15 microm from the tube tip. When self-stylar S-RNase was added to the basal medium, pollen germination and tube growth were inhibited. The configuration of the actin cytoskeleton changed throughout the culturing time: during the first 20 min, the actin configurations in the self-pollen and tube were similar to the control; after 20 min of treatment, the actin filaments in the pollen tube gradually moved into a network running from the shank to the tip; finally, there was punctate actin present throughout the whole tube. Although the actin filaments of the self-pollen grain also disintegrated into punctate foci, the change was slower than in the tube. Furthermore, the alterations to the actin cytoskeleton occurred prior to the arrest of pollen tube growth. These results suggest that P. pyrifolia stylar S-RNase induces alterations in the actin cytoskeleton in self-pollen grains and tubes.